Effect of hypoxia on the synthesis of glycosaminoglycans and collagen by rabbit aortic smooth muscle cells in culture.
This study evaluated the effect of hypoxia on the connective tissue metabolism of rabbit aortic smooth muscle cells (SMCs) in culture. When the oxygen saturation of the incubation medium was lowered from 20% to 2-3%, synthesis of sulphated glycosaminoglycans (GAGs) and hyaluronic acid, as determined from the incorporation of [3H]glucosamine, was stimulated. However, this occurred only after 24 h preincubation of the SMCs in hypoxia. The collagen synthesis of the cells was determined from the incorporation of [3H]proline into protein hydroxyproline and calculated in mass units from the specific intracellular precursor radioactivity. The total protein synthesis was similarly determined from the incorporation of [3H]proline into protein-bound proline. Hypoxia decreased the collagen synthesis, but did not affect the total protein synthesis of the cells. When compared with the control cultures the cell protein of the SMC cultures kept in hypoxia, decreased on the first day in hypoxia whereafter it increased. These results may explain the mechanisms by which hypoxia affects the connective tissue metabolism of the arterial wall in vivo.